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(54) INFRARED DATA COMMUNICATION MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an infrared data communication 
module which is made more small-sized by shortening the distance 
between a light emitting element and a light receiving element. 
SOLUTION: On one surface of a circuit board 1 1 , the light emitting 
element 12 composed of a fast infrared LED and the light receiving 
element 13 composed of a photodiode are provided side by side and the 
light emitting element 12 and light receiving element 13 is sealed in one 
body with light-transmissive resin 16 to form a different type 
hemispherical lens 14 having its light emission side and light reception 
side close to each other, thus shortening the distance between the light 
emitting element and light receiving element. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the infrared data communication module used for electronic 
equipment, such as a personal computer, a printer, PDA, a facsimile, a pager, and a cellular phone. 
[0002] 

[Description of the Prior Art]ln recent years, the miniaturization of the infrared ray communication module is 
more strongly demanded with portable devices, such as a note type personal computer which carries optical 
communication functions, PDA, and a cellular phone. The light emitting device which consists of LED, the 
photo detector which consists of photo-diodes, amplifier, The infrared data communication module which 
formed the transmission section and the receive section into 1 package is developed by the leadframe in the 
circuit part which consists of an IC in which the drive circuit etc. were included by the direct die bonded and the 
resin molding of lens one carry out a wire bond and according to a visible light cut epoxy resin. 
[0003]Conventionally, the thing of the statement is known by JP, 10-233471, A as an infrared data 
communication module. The circuit board with a through hole is used for an infrared data communication 
module given in JP, 10-233471, A, and it enables loading of electronic parts to both sides on the side front of 
the circuit board, and the back side. The conventional infrared data communication module given in this JP,10- 
233471 ,A is shown in drawing 8 . 

[0004]The light emitting device 52 and the photo detector 53 are mounted in the infrared data communication 
module shown in drawing 8 at the upper surface side of the circuit board 51 . 

These are connected with IC chip 54 which has the circuit part in which the high-speed amplifier by the side of 
the undersurface of the circuit board 51, a drive circuit, etc. were included. 

On the upper surface of the light emitting device 52 and the photo detector 53, the hemisphere type lens parts 
56a and 56b were formed with the penetrable resin 55, respectively, and both elements are protected at the 
same time it gives the exposure of infrared light, and the function of condensing. 
[0005] 

[Problem(s) to be Solved by the lnvention]Since the respectively separate hemisphere type lenses 56a and 
56b are formed to the light emitting device 52 and the photo detector 53 in the infrared data communication 
module shown in drawing 8, Even if it is going to miniaturize this infrared data communication module, a limit 
makes the minimum distance between the ends of the hemisphere type lenses 56a and 56b. 
[0006]Then, in this invention, the infrared data communication module miniaturized further is provided by 
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shortening distance between a light emitting device and a photo detector. 
[0007] 

[Means for Solving the Problem]ln an infrared data communication module which installed a light emitting 
device and a photo detector in one field of a substrate side by side, this invention forms a light-receiving-and- 
light-emitting lens which carried out the resin seal of a light emitting device and the photo detector to one and 
with which the luminescence and light-receiving side approached, and it constitutes it so that distance between 
a light emitting device and a photo detector may be shortened. 

[0008]Thereby, it becomes possible [ distance between a light emitting device and a photo detector ] to shorten 
infinite to a grade in which it does not interfere mutually, and an infrared data communication module 
miniaturized further is obtained. 
[0009] 

[Embodiment of the lnvention]ln the infrared data communication module in which the invention according to 
claim 1 installed the light emitting device and the photo detector in one field of a substrate side by side, 
Considering it as the infrared data communication module forming the light-receiving-and-light-emitting lens 
which carried out the resin seal of said light emitting device and the photo detector to one, and with which the 
luminescence and light-receiving side approached, the distance between a light emitting device and a photo 
detector becomes possible [ shortening infinite to the grade in which it does not interfere mutually ]. 
[0010]The invention according to claim 2 said light-receiving-and-light-emitting lens, It can be considered as 
the infrared data communication module according to claim 1 made into the shape connected with the line 
which touches the fictitious lens curved surface independently designed to said light emitting device and the 
photo detector, respectively, and the curved surface of a light-receiving-and-light-emitting lens can be made 
into smooth shape. 

[001 1]The line by which the invention according to claim 3 touches said lens curved surface can be used as 
the infrared data communication module according to claim 2 made into the straight line or the curve, and can 
be made into the smooth shape where the curved surface of the light-receiving-and-light-emitting lens was 
connected with the straight line or the curve. 

[0012]The lens side of said light-receiving-and-light-emitting lens with which the invention according to claim 4 
intersects each optic axis of said light emitting device and a photo detector, It can be considered as the 
infrared data communication module according to any one of claims 1 to 3 locally made parallel to said 
substrate, and each optic axis of said light emitting device and a photo detector can be made parallel. 
[001 3] Hereafter, an embodiment of the invention is described using drawing 7 from drawing 1. 
[0014](Embodiment 1) The transverse-plane sectional view of an infrared data communication module [ in / in 
drawing 1 / a 1st embodiment ] (a "module" is called hereafter) and drawing 2 are the side sectional view. 
[0015]As shown in drawing 1 and drawing 2 , the module in a 1st embodiment, The photo detector 13 which 
consists of the light emitting device 12 which consists of high-speed infrared LED, and a photo-diode is 
installed in one field (the example of drawing 1 the upper surface side) of the circuit board 1 1 side by side, The 
variant hemisphere type lens 14 as a light-receiving-and-light-emitting lens with which the luminescence and 
light-receiving side approached is formed in the upper surface of these light emitting devices 12 and the photo 
detector 13. 

[0016]The circuit board 11 is electrically connected via the through hole electrode of the through hole 11b 
which the flat surface formed the electric conduction pattern (not shown) in the upper surface and the 
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undersurface of the resin substrate 11a which have the insulation which consists of glass epoxy resin of 
approximately rectangular shape, etc., and formed in the resin substrate 11a. Although the glass epoxy board 
was used for the circuit board 1 1 , plastic films, such as an alumina ceramic substrate, polyester, and 
polyimide, etc. may be used for it. 

[0017]the light emitting device 12 and the photo detector 13 -- respectively -- the electric conduction pattern by 
the side of the upper surface of the circuit board 1 1 -- a die bonded -- and a wire bond is carried out and it is 
connected. IC chip 15 which has the circuit part in which the high-speed amplifier and drive circuit etc. were 
included to the electric conduction pattern by the side of the undersurface of the circuit board 1 1 -- a die 
bonded -- and a wire bond is carried out and it is connected via the through hole electrode of the through hole 
1 1 b. The construction method which carries out facedown mounting without carrying out a wire bond to the 
circuit board 1 1 may be used for IC chip 15. 

[0018]The resin seal of the light emitting device 12 and the photo detector 13 is carried out with the 
translucency resin 16 of the epoxy system containing a visible light cut agent, and with this translucency resin 
16, the variant hemisphere type lens 14 is formed, and they give the exposure of infrared light, and the function 
of condensing, and they protect both elements. The resin seal of IC chip 15 mounted in the undersurface of the 
circuit board 1 1 with this translucency resin 16 is carried out. Not only the translucency resin 16 but other 
thermosetting resin may perform closure of this IC chip 15. 

[001 9] With the translucency resin 16, the variant hemisphere type lens 14 carries out the resin seal of the light 
emitting device 12 and the photo detector 13 to one, as shown in drawing 1. The variant hemisphere type lens 
14 combines the fictitious hemisphere type lenses 14a and 14b shown in drawing 1 with the dashed line. The 
fictitious hemisphere type lenses 14a and 14b are fictitious hemisphere type lenses at the time of designing a 
lens independently to the light emitting device 12 and the photo detector 13, respectively as usual. The 
fictitious hemisphere type lens 14a is arranged so that the optic axis may lap with the center of the light 
emitting device 12. Similarly, the fictitious hemisphere type lens 14b is arranged so that the optic axis may lap 
with the center of the photo detector 13. The fictitious hemisphere type lenses 14a and 14b have a mutually 
equal radius. 

[0020]As shown in drawing 1 , such fictitious hemisphere type lenses 14a and 14b are approaching and 
mounting the light emitting device 12 and the photo detector 13, and the surface of a sphere of the two 
fictitious hemisphere type lenses 14a and 14b overlaps them. Making the variant hemisphere type lens 14 into 
the shape connected with the straight line which touches the curved surface of the fictitious hemisphere type 
lens 14a and the fictitious hemisphere type lens 14b, i.e., a tangent, this tangent is a straight line parallel to the 
circuit board 1 1 . In this case, the surface of a sphere of the fictitious hemisphere type lenses 14a and 14b with 
which the light emitting device 12 and photo detector 13 side intersects an optic axis is locally parallel to the 
circuit board 11. 

[0021]By having formed the variant hemisphere type lens 14 which carried out the resin seal of the light 
emitting device 12 and the photo detector 13 to one and with which the light-receiving side by the photo 
detector 13 approached the luminescence side by the light emitting device 12 in the module of the above- 
mentioned composition, Distance between the light emitting device 12 and the photo detector 13 can be 
shortened infinite to the grade in which it does not interfere mutually, and the module miniaturized further is 
obtained. 

[0022](Embodiment 2) Drawing 3 is a transverse-plane sectional view of the module in a 2nd embodiment. 
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[0023]As shown in drawing 3, the module in a 2nd embodiment is the same composition as a 1st embodiment 
except the shape of the variant hemisphere type lens 17. The variant hemisphere type lens 17 combines the 
same fictitious hemisphere type lenses 17a and 17b as a 1st embodiment that is shown by the dashed line of 
drawing 3 and that differs in a radius, respectively. The fictitious hemisphere type lenses 17a and 17b are 
arranged so that the optic axis may lap with the center of the light emitting device 12 and the photo detector 
13, respectively, and their radius of the fictitious hemisphere type lens 17a by the side of the light emitting 
device 12 is larger than the radius of the fictitious hemisphere type lens 17b by the side of the photo detector 
13. 

[0024]As shown in drawing 3 , such fictitious hemisphere type lenses 17a and 17b are approaching and 
mounting the light emitting device 12 and the photo detector 13, and the surface of a sphere of the two 
fictitious hemisphere type lenses 17a and 17b overlaps them. Let the variant hemisphere type lens 17 be the 
shape smoothly connected with the curve which touches the curved surface of the fictitious hemisphere type 
lens 17a and the fictitious hemisphere type lens 17b. 

[0025]Also in the module in such a 2nd embodiment, like a 1st embodiment, distance between the light 
emitting device 12 and the photo detector 13 can be shortened infinite to the grade in which it does not 
interfere mutually, and the module miniaturized further is obtained. 

[0026]ln the module in a 2nd embodiment, when the optic axis by the side of the light emitting device 12 and 
the photo detector 13 has turned to the front, the surface of a sphere of the variant hemisphere type lens 17 
with which the light emitting device 12 and photo detector 13 side intersects an optic axis is locally parallel to 
the circuit board 1 1 . Therefore, even if it is a case where the distance of two modules which two optic axes, the 
light emitting device 12 side and the photo detector 13 side, become parallel mutually, and are opposed and 
are arranged is separated, transmission and reception are performed good to a uniform direction. 
[0027]lt is the module made into the shape where the variant hemisphere type lens 18 was tied with the 
example shown in drawing 4 by the straight line which touches the curved surface of the fictitious hemisphere 
type lens 17a and the fictitious hemisphere type lens 17b, i.e., a tangent, on the other hand. To the circuit 
board 1 1 , the tangent which forms this variant hemisphere type lens 1 8 has an inclination rather than is 
parallel. Since the radius of the fictitious hemisphere type lens 17a by the side of the light emitting device 12 is 
larger than the radius of the fictitious hemisphere type lens 17b by the side of the photo detector 13, the optic 
axis by the side of the light emitting device 1 2 has turned to the front, but the optic axis by the side of the photo 
detector 13 has some inclination. Therefore, when the distance of two modules which do not become parallel, 
but are opposed and are arranged is separated, transmission and reception are not performed to a uniform 
direction, but a possibility that transmission and reception of data will become impossible produces two optic 
axes, the light emitting device 12 side and the photo detector 13 side. 

[0028]Therefore, like the module in a 2nd embodiment shown in drawing 3 , It is required in order to perform 
transmission and reception good, even if it is a case where the distance of two modules in which supposing 
locally that it is parallel to the circuit board 1 1 opposes the lens side of the variant hemisphere type lens 17 
which intersects each optic axis of the light emitting device 12 and the photo detector 13, and it arranges it is 
separated. 
[0029] 

[Example](Example 1) The directional characteristics of the module in a 1st embodiment are explained. 
[0030]ln the module in a 1st embodiment shown in drawing 1 and drawing 2 , It has the variant hemisphere 

http://www4ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_en 3/1/2009 



JP,2001-168376,A [DETAILED DESCRIPTION] Page 5 of 6 

type lens 14 arranged so that the optic axis of the fictitious hemisphere type lenses 14a and 14b may lap with 
the center of the light emitting device 12 and the photo detector 13, respectively, as mentioned above, The 
surface of a sphere of the variant hemisphere type lens 14 with which the light emitting device 12 and photo 
detector 13 side intersects an optic axis is locally parallel to the circuit board 11. Therefore, two optic axes, the 
light emitting device 12 side and the photo detector 13 side, become parallel mutually. 
[0031]And the directional characteristics at the time of luminescence of the module in such a 1st embodiment 
are shown in drawing 5. The directional characteristics at the time of luminescence of the module in a 1st 
embodiment show the directional characteristics which have breadth smooth on the whole most strongly to the 
transverse plane of the light emitting device 12 of what is projected over the photo detector 13 side, as shown 
in dr awing 5 . 

[0032]Therefore, in the module in a 1st embodiment, even if there is a gap of not only the front of the variant 
hemisphere type lens 14 but some to the module (communications partner) which faces each other, light 
enters into a communications partner easily, and even if it sets up physical relationship with a communications 
partner rough, communication becomes possible. The directional characteristics at the time of light-receiving 
also apply to this. 

[0033]Here, the directional characteristics at the time of the luminescence are shown to the transverse-plane 
sectional view of the module which shows drawing 8 another embodiment, and drawing 7 for comparison with 
the module in a 1 st embodiment of the above. 

[0034]Although the module shown in drawing 8 is the almost same composition as the module in a 1st 
embodiment, the variant hemisphere type lens 19 is made into the lens shape which the surface of a sphere of 
the fictitious hemisphere type lenses 14a and 14b was freely made to only overlap. 
[0035]As shown in drawing 7 , although the directional characteristics at the time of luminescence of such a 
module show the characteristic which has breadth like the module of a 1st embodiment shown in drawing 5, 
they turn into distorted directional characteristics which have a valley between the light emitting device 12 side 
and the photo detector 13 side. Therefore, although the same use as the module in a 1st embodiment is 
difficult, as usual, the use to light emitting device 12 front does not have any problem, and is possible. 
[0036](Example 2) The directional characteristics of the module in a 2nd embodiment are explained. 
[0037]ln the module in a 2nd embodiment shown in drawing 3 , as mentioned above, let the variant hemisphere 
type lens 17 be the shape smoothly connected with the curve which touches the curved surface of the fictitious 
hemisphere type lens 17a and the fictitious hemisphere type lens 17b. The optic axis by the side of the light 
emitting device 12 and the photo detector 13 has turned to the front, and the surface of a sphere of the variant 
hemisphere type lens 17 with which the light emitting device 12 and photo detector 13 side intersects an optic 
axis is locally parallel to the circuit board 11. Therefore, two optic axes, the light emitting device 12 side and 
the photo detector 13 side, become parallel mutually. 

[0038]Therefore, the directional characteristics at the time of luminescence of such a module and light- 
receiving show the directional characteristics which have breadth smooth on the whole most strongly to the 
transverse plane of the light emitting device 12 of what is projected over the photo detector 13 side as shown 
in drawing 5 like a 1st embodiment. 
[0039] 

[Effect of the lnvention]By carrying out the resin seal of a light emitting device and the photo detector to one, 
and forming a light-receiving-and-light-emitting lens by this invention, the distance between a light emitting 
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device and a photo detector becomes possible [ shortening infinite to the grade in which it does not interfere 
mutually ], and the infrared data communication module miniaturized further is obtained. 



[Translation done.] 
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m 1 HJSTEJS! t RlW^WS yX 1 7 a , 17b 

t otft 4 . m&^mm.v y X 1 7 a , 

1 7 b(4, *<vm&*ft?t&&&£f-l 2 , S^*^F 
1 3 <ot*fc&> t S^r 4 4 o ltZMW.% iiXiS *) , 1 
2fiJc7)^^ISMyyXl 7 a (7)4^5(4, gftl^l 3 
MO^^SlcMlxyX 17b o^S4 0 t> A§ v\ 

[ 0 0 2 4 ] r £0 J: 3 ^«I1/>X 17a, 17 
b(4, 03(^^4 3 C OTl^l 2 t^m=F 1 3 

^ ifi« lt mm-tz> ztx\ 2 mmQ¥-mmu>x 1 

7a, 17b OSlcH3&^— v'S— =y >y 7°-T4 „ Sffl^lSffl 
U yX 1 7 (4, g^^ML- yX 1 7 a 4 t>'^£¥J* 

muyxi 7 bcv&mizm-t&mmxm^frizm^m 

«t Lfcfc<0-Cft4. 

[00 2 5] ^^4-3^2^*6^^(44^^^.- 

;kcb^t «> , n i mummb mm, mmT 1 2 1 « 

1 3 toraoSEffi(4, SVHcTPL^ri^^iT" 
K 1 9^<m<^-4it 3&«iriB^* 0 , § <3 fc/J^-ft L 
ty'i- ;^#JofL4. 

[0 0 26] m2HSt^®(-fc(44 ; e^^-;HC 
V vc (4, »Ma^P 1 2 flfc 4 «3(at? 1 3 fflMW 
^IEffi^|B]V^TV^4^t(:4 0, ^51^1 2M, S 

1 3 fit fc3Bttfc xii-r 4SM^Ml^yX 1 
7 (mmzrnmizmwBRi 1 tw^^ti^. 

Lt^ot , 3&%m=F 1 2 Mfe 4 1 3 ffico 2 



(4) 

5 

X 1 8 £ . aa^I/ yX 1 7 aiScfc t/^¥J*Sl- 
t L • * >-* a. 4 . i o|}S4^*S 1/ VX 1 

8*mm-z>imimi$mi 1 1 t^Ltffftii^< 

«MJtlti^ t 2fliJc^£¥«S 
l/yXl7a C9¥@#\ &%M=F 1 3 fB!|c93?£¥5RSy 10 
yxi 7b&m**)i>tt\izki}>$>. Mif 12 
H^WKiSt jEBB * IbJ V V # , S^fS^P 1 3 flloft 
•Wi^ROffiStlTLT^i. *«0fcft, Mif 12 
fllfcitaBfc*? 1 3»02o^f6SiW^^. 

[0028] Uc^'-jT, 03 tc^-r^ 2 HfBHBtc*; 
1 3<D%K%'tL<DytWSk$m^&mM : ¥-WMU>X 17 20 

HI ixT v * 4 *§-£-e fo^X%> jMSfi fc t> fc: Ajff fcff 3 fcft 
[00 29] 

cnjfi^j] (nmmi > asisoBKBttittit^jL- 

[ 0 0 3 0 ] 0 1 £ Xltm 2 t^t-SS 1 HJBRRfciSW 
yX 1 4 a , 14b (Q^&Ztl-ZtlftjtCM? 12, f 30 

7t«^ 1 3 t x o \,zms.ztitzmm*mm 
v>x\a . wtm^- 1 2{$tL ^ytm^F 1 3«t 
& fc3t«i t asu-t & mmtmmuyx 1 4 ^^Bii^m 
e^;niif&K«i 1 tffitw. z<Dtz#>. mmT\ 
2«tJii^eas : F 1 3Mo2oo^wi±. sw^fr 

^ -/t^^R^f §ft#'l±£ 0 5 LT ^£ . IS 
1 HJfeMSfcfc if Z> =e i? ->vcr>%£m «o*6i*rWtttt, 
El 5 1^- i 0 1 . *t5*T 1 3 flcgg 0 tfj-t £> 40 
tKSSTI 20IEHfc*fLT«i5$K. **"P£*Wfcit£ 

[00 32] Lfc^t, m 1 StM9K!Bfc*itt& ; E> ? A 

*f L T US WS VyXIA <7)MsEMfi (fC5r < 

[00 33] JJESS l SeBBBfctJttS* ^ 

-;Pi:OJttg^*6, H6fc8!ltfDSai9BJII*^- i E> f a 50 
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[0034] H6 ^ScT^e y°A-;Wi. SS l HiS^JSt;: 
h ^ i? a. —>vk immmcomatTfo & & » ks^sr 

SI/ yX 1911 H^NRSl/ yX 14a, 14b COit 

mzmz^~j 7 7x§titjj«i/ yxw t 1 

[003 5] 117 fcijrf-.k'Sfc, iWi^t^a-n' 

oateB^)fiiftrt9tt« , 0 5 iz^-tm 1 mmmm^ *j 

2 ffl t g^*-? 13K comzQcofo & v ^o^mw 

[0036] ( mmm 2)^2 mmrn^za tf^^=j A 
->v<vm\in*miz^xmw~t& . 

[0037] H3fc^r«|2iej|0BJ||ttitt&*^- 
;W:*3^-r«. i^t/cidfcMS^filcMl/yXl 7 
(4 . SI/ yX 1 7 a £ i t>"^S^SlcSl/ >X 1 

7 b<oaat=ffi-rsftittrjffi?>A»t3is^*?B«i: L^t 

<7)X'fo&. ttz. Mif 1 2«*JilX«M53l&Tl 3W 
^1 3«fc t « J: 3tit ^ IS y y X 1 1 <r> 

mmimmmzmsmmi ltfras. *<mzi/>. 

HJCSlfTl 2fflt5iVS3e« J ? 1 3ffl0c7)2^c7)3t«ili4, 
[0 0 38] LtiifiiX^ ZOi. ottisj.— )V<D%^t 

[0039] 

L^mm£xmK>%<m<^-&zktfmtt%<9. $ 

4, 

[MofgJ£«iJ§] 

[Ell ] miUft^Ss^fcttS^hia^-^M^^j. 
— ;l^<7)iEMilfMEI 

[ei 2] minmmmm 

[E13 ] m2Mt^SI£*3itS#^y : '-^iI«^y'j. 
-7Wc7)iEHIIrHEI 

[Ei4 ] mnmw&mzm-ft'PVMr-fwm^Jx-- 

[05 ] Hi ^fci^cfcftS^^l^-^MIi^A 

[06] mcommmm^-t^'Ja.-^coiEmmmm 

[ 0 7 ] 0 6 o^E y'i— 7WoaBK^)ififtftttt3irtH 



[08 ] Wfr<nm^r-?m^i?^-)v&-sLmwm 
m 

1 1 ®$mm 
i i a mmmm 

lib x;l— /l- 
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1 2 ?£3£*? 
1 3 S3K«^ 

14, 17, 18, 19 KM#M3cMl->'X 

15 ICf 7 7 

16 1M1 
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[07] 
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